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BY HAND DELIVERY
Mr. William F. Caton
Acting Secretary
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1919 M Street, N.W.
Washington, D.C. 20554

Re: Ex Parte Presentation
ET Docket No. 94-124

Dear Mr. Caton:

On April 13, 1995, representatives of Teledesic Corporation ("Teledesic") met
with a Federal Communications Commission ("Commission") representative to discuss matters
related to issues addressed in Teledesic's comments and reply comments in ET Docket No.
94-124 and written ex parte filings in CC Docket No. 92-297. In the course of the meeting,
the attached document, "Designating the 40.5 - 42.5 GHz Band For LMDS And Preserving
The Ka Band For FSS Will Create A Win-Win Situation For Wireless Cable, The Satellite
Industry and Equipment Manufacturers" was distributed and discussed. Teledesic was
represented by Russell Daggatt, President, Larry Williams, Director of External Affairs, and
Janice Obuchowski of Freedom Technologies. The Commission was represented by Regina
Keeney, Chief, Wireless Telecommunications Bureau.

Pursuant to Section 1.1206(a)(1) of the Commission's Rules, an original and
two copies of this letter and its attachment are enclosed. Copies of this letter are being
provided simultaneously to the Commission representative identified above.

V~ry\ trul~\Yours,

...~y~,;, ~: I'
Jeri r A. Manner

".

cc: Ms. Regina Keeney
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DESIGNATING TIlE 40.5 - 42.5 GHz BAND FOR LMDS
AND PltESERVING TIlE Ka BAND FOR FSS

WILLCIlEATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

o GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION INFRASTRUCTURE
AND UNIVERSAL SERVICE OBJECTIVES·

o THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND IS
NOT TECHNICALLY FEASIBLE

o DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS WILL
CREATE A WIN-WIN SITUATION FOR WIRELESS CABLE, THE
SATELLITE INDUSTRY, AND EQUIPMENT MANUFACTURERS

o LMDS OPERATION IN THE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO SUCH
OPERATION IN THE Ka BAND

o THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 40.5 - 42.5
GHz LMDS IS TECHNICALLY AND ECONOMICALLY
ACHIEVABLE

o THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR TO
WRC-95



DESIGNATING THE 40.5 - 42.5 GHz BAND FOR LMDS
AND PRESERVING THE Ka BAND FOR FSS

WILL CREATE
A WIN-WIN SITUATION FOR WIRELESS CABLE,

THE SATELLITE INDUSTRY
AND EQUIPMENT MANUFACTURERS

I. GLOBAL, INTERACTIVE BROADBAND SATELLITE SYSTEMS
ARE ESSENTIAL TO THE NATIONAL INFORMATION
INFRASTRUCTURE/GLOBAL INFORMATION
INFRASTRUCTURE ("NIl/GIl") AND UNIVERSAL SERVICE
OBJECTIVES

o As Vice Presidellt Gore stated, the "lIIost illlport.llt priDeiple" of the
Global 1.'0.....0011 Illfrutncture ("GU") "is to ellsure ullivenal service
so that the GU is available to all lIIelllben of our societies."

Traditional wireline technologies are unable to deliver even the most
basic telecommunications services to most of the world.

Many countries, particularly in the developing world, would have a very
limited long distance network and would be virtually cut-off from
international communications were it not for satellites.

Most of the world's citizens will never have access to advanced, digital
broadband information capabilities through a wireline infrastructure.

Outside the urban areas of the United States and other developed
countries, and perhaps a few major cities in the developing world, most
of the world including rural and remote portions of the United States
will receive affordable access to advanced information services only
through a satellite-based broadband network.

o PrHlotial the deploylllellt of global, bro.dband sateDite systellls will
e..re that true univenal service is available at affordable prices to all the
world's citizens regardless of geographic location.



Goorae Gilder: "no terrestrial system will cover the entire world, or
even the entire U.S., within decades of Teledesic. As soon as it is
deployed, it will profoundly change the geography and topography of
the globe. Suddenly the most remote rural redoubt, beach or mountain
will command computer communications comparable to urban
corporations. The system can make teleconferencing, telecommuting,
telemedecine, and teleschooling possible anywhere. Gone will be the
differences among regions in access to cultural and information
resources. People will be able to live anet work: where they want rather
than where corporations locate them." Gilder;Yetecosm Ethersphere,
Forbes ASAP, Oct. 10, 1994, at 133, 146 (attached hereto as
Attachment A).

II. THE Ka BAND IS THE ONLY SPECTRUM SUITABLE FOR THE
DEPLOYMENT OF GLOBAL, INTERACTIVE BROADBAND
SATELLITE SYSTEMS

o ID 1971, the Ka baDd (27.5 - 3'.0 GHz upliDks aDd 17.7 - 20.2 GHz
dowDhks) was allocated iDterDatioDal1y for the Fixed Satellite Service
("FSS").

Office of Science and Technoloav Policy. Office of the President
("OSTP"): "international frequency allocations support Fixed Satellite
Service (FSS) in this ["the ka"] band ... Any loss of FSS access to Ka
Band in the U.S. could prevent U.S. industry from aggressively moving
into this band, resulting in the loss of service and manufacturing
markets to overseas competitors." Letter to Chairman Reed E. Hundt
from Lionel S. Johns, OSTP, at I (Dec. 2, 1993) ("OSTP Letter").

o Satellite systems are intriDsical1y global iD scope aDd require a global
alIocatioD of spectrum.

The K.a band is the only portion of the spectrum that is suitable for the
deployment of global, interactive broadband satellite systems.

The Ka band is the band that is being used in countries throughout the
world for the deployment of broadband global satellite systems.
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To date, 149 Ka band satellite systems have been advanced
published, are under coordination or have been notified. Of
these, 33 have reached the notification stage and have either been
deployed or are likely to be deployed soon. These satellite
systems have been deployed or proposed by Australia, Belgium,
Canada, the European Space Administration, France, Gennany,
Italy, Japan, Russia and the fonner Soviet Union, the United
Kingdom and the United States.

By the end of 1997, for example, the presumption is that the 33
geostationary satellites presently notified will be brought into
service in the Ka band.

o Satellites reqllire &lebal aDoeatie.. ill both the upliak aad dOWllliak
frett...des. The loeal multipoillt distribution service ("LMDS") is loeal
alld cIees llet require a global allocation of spectrum. Therefore, the FCC
hu ftexibility in loeating LMDS.

HuRbes COmmunications Galaxy. Inc. ("Hughes"): "Most other
countries ... have recognized that LMDS systems are quite viable in a
number of other bands and either have proposed one or more of these
other bands or have adopted the 40 GHz for LMDS-type services."
Hughes Comments, at 12. 1

o If the UDited St.tes f.iIs to preserve the .Ka band for broadband satellite
service, U.S. companies will be excluded from the global satelUte market
and broadband sateUite systems will not be deployed.

National Telecommunications and Information Administration ("NTIA"):
"Regulatory actions that substantially limit future FSS developments
could put the United States at odds with the implementation of existing
worldwide allocations, and place U.S. industry at a disadvantage in the
international marketplace. Furthennore, the search for additional FSS
allocations, if a domestic shortfall in usable spectrum occurs, would be
difficult." Letter to Kathleen Levitz, FCC from Richard D. Parlow,
NTIA, at 3-4 (July 20, 1993) ("NTIA Letter").

1. All comments and reply comments cited herein were filed in ET Docket No. 94-124 unless otherwise noted.
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III. SHARING BETWEEN SATELLITE AND LMDS IN THE Ka BAND

IS NOT TECHNICALLY FEASIBLE

o In 1993, ......t to a petition by LMDS proponents, the FCC proposed
to .-.ry its rules to redesipate the lower 2 GHz of the Ka upUnk band
(i.e., 27.5 - 29.5 GHz) (lithe 28 GHz band") to LMDS.

fl&: At the time of this proceeding, "the Commission observed that
CellularVision was then serving only about 200 customers and that its
claim to the public interest use of the 28 GHz remained largely
unproven." FCC Reply to CellularVision Writ of Mandamus, No. 95
1030, at 7.

At the initiation of the rulemaking, the FCC recognized "that
redesignation of the point-to-point use of the [28 GHz] band to point-to
multipoint use could stimulate greater use of a band that largely has
lain fallow." Rulcrpakiw to Amend Part 1 and 210{ tbc Commiyion's
Rulcsto Rc!desipa!e the 27.5 - 29.5 GHz Band aJKi to Establish Rules
and Policies for Local Multipoint Pistribution Service, 9 FCC Red
1394 (1994) ("28 GHz Proceeding").

This assumption is no longer valid because there are various proposals
for global satellite use of the Ka band.

o BecaUle of serious coacems over whether the propoRd LMDS and·FSS
could sIIare tile 28 GHz band, the FCC established a Neptiated
R....... Committee ("NRMC") in 1994 to determine whether co-
~ sharin& of the 28 GHz band between the FSS and the proposed
LMDS was pcIIIIible. LMDS operations also threatened to interfere with
another FCC initiative, the establishment of mobile satellite systems.

NBMC: After thoroughly considering and evaluating numerous sharing
proposals, the NRMC concluded that none of the proposed solutions
were "deemed feasible by any combination of IMPS and FSS
proponents." Report of the IMPS/FSS 28 GHz Ne&<>tiated
Rulemakin& Committee, at 85 (Sept. 23, 1994) ("NRMC R.cax>rt").

Bill Luther. NRMC Facilitator: liMy conclusion is that the
analysis shows that [FSS and LMPS] sharing is really not
possible. II Committee Fails to Airee on Solution for Satellite
Interference to LMDS, Communications Daily, Sept. 27, 1994,
at 1.
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MnA: "NllA believes that co-channel sharing in the same
operating areas between LMDS services and transmitting earth
stations operating in the fixed-satellite service (FSS) would be
very difficult, requiring technical modifications or limitations to
the LMDS implementation proposals. and will require careful
coordination between stations in the two services." NTIA
Letter, at 1.

NBMC: The results of the engineering analyses demonstrated that the
degree of interference from FSS earth station transmitters into LMDS
receivers is overwhelming and "results from the proposed widespread
distribution of both FSS Earth stations and LMDS receivers throughout
the same geographic area". NRMC Rc,port, at 85.

o The Suite 12 and Motorola "sbariIII" aareement is in reality a band
se.....atien ......t and demo8Itrates the sheer mapitude of the
interference problem between LMDS and FSS.

During the NRMC, Suite 12 and Motorola signed a private agreement
which provided for the contemporaneous operation in the 28 GHz band
of Motorola's Mobile Satellite Service ("MSS") feeder links and
LMDS.

Despite the claims of Suite 12, the agreement does not provide any
sharing solution between LMDS and MSS feeder links. To the
contrary, the agreement clearly demonstrates the disadvantages of
frequency sharing between LMDS and MSS feeder links (a type of FSS
use).

The Motorola system will only operate two to three MSS feeder link
Earth stations in all of the United States. In these cases, the "sharing"
agreement requires a 75 nautical mile separation of LMDS sites from
the MSS feeder link Earth stations. Even with this limitation it is still
required that the return links accept harmful interference in MSS

- frequencies.

Pursuant to the agreement, LMDS sites operating in the 29.1 
29.5 GHz band within a radius of 75 nautical miles of the MSS
feeder link: Earth stations are required to accept any interference
caused to them by the MSS feeder link Earth stations. "Views
of NRMC Members Supporting Motorola-Suite 12/CVNY Rule
Proposal in the Fonn of Their Version of Section VI to Report
of Working Group 2," NRMC/84 (rev. 1), at 13 (Sept. 23,
1994).
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Under the terms of the agreement, baM sgmentation is
required; Suite 12 is prohibited from operating its subscriber
return links in any portion of the frequency band, i.e., 29.1 
29.5 GHz, that Motorola has proposed for its feeder links.

o The "1eIIeore study" is nothing but a prop8pDda exercise. BeIkore is a
partisan in this debate. The study was paid for by CellularVWon aDd
they announced their conclusions at the time the study was commenced.

The "Bellcore study" has not been made publicly available despite
requests for it. Therefore, no one has been able to evaluate it on the
merits.

o In contrast to LMDS, satellite can sIaare with tile existiDI tettestrial
aIIecation in the Ka ban"'- ftxed point-to-point microwave. However,
neItber FSS nor terrestrial fixed point-to-point microwave CaD share with
LMDS.

v. DESIGNATING THE 40.5 - 42.5 GHz BAND TO LMDS AND
PRESERVING TIlE Ka BAND FOR FSS WILL CREATE A WIN
WIN SITUATION FOR WIRELESS CABLE, THE SATELLITE
INDUSTRY, AND EQUIPMENT MANUFACTUllERS

o Beca.. co-freftueney sIIariq of the Ka bud is not possible, UDIess other
spectrum is III8de available for LMDS, the FCC may be forced either to
sepaent the Ka band between the FSS and LMDS or pennit only one of
the services to use the 28 GHz band.

LMDS would provide redundant services to areas of high subscriber
density that already have, or will have, a number of service options
including cable television, direct broadcast satellite, MMDS and video
dialtone, at the expense of providing two-way switched broadband
services to rural and remote parts of the United States and the world
that would otherwise remain unserved.

o FSS needs an international allocationen~ both upllDk and
d8wIIIiJIk spectrum. The Ka baDcl is the only c1llTftltly available
rn"EBCY band allocated internationally to FSS that provides sufftdent
uplillk and downlink spectrum to operate a global broadband interactive
satelUte network.
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o ADy II'. ent of the Ka uplillk baad to LMDS would orphaa an equal
saa.t of the Ka downliDk band because downlink spectrum is useless
widleut a matching amount of upHnk spectrum.

o Betb LMDS and the FSS 0IlIy will be able to realize their tuU poteatiaI if
the seniees are autllorized to operate in separate bands. PI... seniees
in .....e baDds wiD allew each to realize its full potential without one
coming at the expense of the other.

o ET Becket No. 94-114 (the "above" GHz proceecIiIIg") provides the FCC
with tile OI'f8I1uDity to break the impasse on the future use of the Ka
band that presendy exists.

o DeIitB..... tile 40.5 - 42.5 GHz b8d ("41 GHz") baad to LMDS in the
ahove 40 GHz proceedlng and praerviq the Ka band for FSS wiD create
a wiD-win situation for all affected parties.

Preserves the use of the Ka band for global, interactive broadband
satellite systems operating in the FSS.

Maximizes the market opportunities for United States FSS and LMDS
equipment manufacturers and service providers.

Provides LMDS proponents with the amount of spectnlm they claim to
require to operate their broadcast-type terrestrial service.

Is consistent with the worldwide allocation of the Ka band for FSS.

Brings the United States into confonnance with Europe where spectrum
in the 41 GHz band is allocated for LMDS-type service.

o DeIitB..... the 41 GHz band to LMDS in lieu of the 28 GHz band will
belt serve the pubic interest because it permits the FCC to 8CCOIIIIIIOCIate
beth the spectrum requirements of LMDS and the FSS in separate bands
widleut adversely affecting the deployment of either service.

The U.S. satellite industry will be able to continue to develop Ka band
satellite technologies that are being implemented elsewhere in the world
and are being tested by the National Aeronautics and Space
Administration ("NASA") today in the $1 billion ACTS program.

7



QSIf: "The proposed allocation to satellite use could diminish
the ACTs investment and deny the U.S. satellite industry the
opportunity to exploit the advantages which this band offers for
satellite communications." OSTP Letter, at 1.

Committee on Science. U.S. House of Rcpesentatives ("House
Science commiqee"): "A significant national investment of
time and resources would be essentially lost in the event that
LMDS is allocated spectrum in the 27.5 - 29.5 GHz band,
precluding the growth of satellite systems operating over the
United States." Letter to Chainnan Reed E. Hundt, FCC, from
Chainnan Robert S. Walker and Ranking Democratic Member
George E. Brown, House Science Committee, at 1 (March 6,
1995).

The U.S. LMDS industry will be able to develop in a manner that is
consistent with LMDS systems that are planned for Europe.

Global equipment markets for both satellite and LMDS components will
be fostered by designating the 41 GHz band to LMDS and preserving
the 28 GHz band for satellite services.

Qm: "Maintaining consistency between U.S. frequency
allocations and the international community will avoid
coordination difficulties and will enable U.S. manufacturers to
compete in their respective markets on a global basis." OSTP
Letter, at 1.

o TIIere is co.......... support in the record to desipate the 41 GHz band
for LMDS in Beu of the 28 GHz band.

NASA: "Use of the 40.5-42.5 GHz band for LMDS in lieu of
the 27.5-29.5 GHz band would result in a win-win situation for
the American public and American industry." NASA
Comments, at 4.

Boein& Defense & Space Grou,p ("Boeg"): "Authorizing
LMDS at the 41 GHz band would create a "Win-Win" solution
where both services - LMDS and FSS - can coexist." Letter to
Chairman Reed E. Hundt, FCC from C.G. King, Boeing, at 2
(Jan. 9, 1995).
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Of American Communications. Inc. ("GE"); "allocating the 40
GHz frequency band to LMDS would lead to the expeditious
offering of both LMDS and Ka~band satellite services." GE
Comments, at 8.

Hughes: "Licensing the 40 GHz band [for LMDS] will provide
an opportunity to allow both the LMDS and the satellite
industries to develop their proposed broadband services without
significantly restricting the operations of either one." Hughes
Comments, at 3.

Martin Marietta Space Groyp ("Martin Marietta"): "licensing of
satellite~incompatibleterrestrial services such as LMDS
exclusively in the 40 GHz band, while retaining the 28 GHz
band exclusively for satellite services, would maximize the
overall public benefit by allowing both services to evolve
without mutual hindrance or interference." Martin Marietta
Comments, at 1.

Rockwell International Corporation ("Rockwell"): "Designating
the 40.5 - 42.5 GHz band for LMDS...will allow the fullest
possible implementation of currently proposed LMDS systems
and competitive FSS global broadband satellite systems."
Rockwell Comments, at 5.

Teledesic Corporation ("Teledcsic"): "the instant proceeding
provides the FCC with the opportunity to break the impasse in
the proceeding on the future use of the.Ka band that presently
exists. Designating the 41 GHz band to LMDS will create a
win~win situation for all affected parties by providing LMDS
proponents with the amount of spectrum they claim to require to
operate their broadcast-type terrestrial service, while preserving
the use of the Ka band for global, interactive broadband satellite
systems operating in the FSS." Teledesic Comments, at 10.

TRW Inc. ("TRW"); "the Commission has, in the form of the
instant proceeding, the ability to provide a satisfactory answer to
the satellite/terrestrial sharing issues that hangs over the 27.5
29.5 GHz band." TRW Comments, at 4.
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VI. LMDS OPERATION IN TIlE 40.5 - 42.5 GHz BAND IS
TECHNICALLY AND ECONOMICALLY COMPARABLE TO
SUCH OPERATION IN THE Ka BAND

o ID C'CJIIIP8I'fDI tile technical and ecotIOIIIieaI feasibility of LMDS at the Ka
and the 41 GHz bands, tile FCC should not employ a spectrally ineIIIcient
anaIot LMDS syltem architecture as the standard. More ellleient ditJtaI
LMDS system architectures should be used for the comparison.

Using readily available digital compression techniques (MPEG 2) and
digital modulation techniques, 3 to 8 video channels can be transmitted
in the same bandwidth that is occupied by one PM video channel of the
kind used by CellularVision.

In Europe, a digital form of an LMDS-type service is currently being
developed which can provide approximately 300 channels in 1 GHz of
spectrum in the 41 GHz band.

Philips Microwave plans to have LMDS-type 41 GHz digital equipment
in production quantities by year end 1996.

o Even enapIeyina an analog LMDS system arcIdtecture as the standard for
ee.p , the m.ority of COIIIIDeIIters have shown that LMDS operation
in the 41 GHz band is teclmically and ec0n0micaliy comparable to such
operation in the 28 GHz band.

DudleY Labs: Dudley Labs, the largest manufacturer of deployed 28
GHz LMDS equipment and who also manufacturers 41 GHz LMDS
equipment, has proposed the movement of 28 GHz LMDS to the 41
GHz band as "technically and in a practical sense possible." Dudley
Labs Comments, at 1. Dudley Labs has been "neutral for a long time
but [the FCC rulemaking] has been dragging on. We'd like to see it
resolved because without licenses we're stuck." Dudley J'hf! PrQposal:
Satellite and LMDS React Differently tQ Latest Spectnun-Sbarin&
Pro,posal, Communications Daily, Apr. 3, 1995, at 3 ("Dudley Labs
PrQposal Article").

UK Radiocommunications Am;M;Y: "by any objective engineering
considerations... what works or can be made to work at 28 GHz will
work or can be made to work at 40 GHz... " UK Radiocommunications
Agency Comments, at 1.
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M·wbusett8 Institute of TecImo1ojy. Lilmln LaboratoO' ("Lincoln
IaN"): "Costs for LMDS equipment at higher bands will be higher.
However... specific components at issue represent a small portion of
overall cost." Dudley Labs Proposal Article, at 3.

Rpdptt; IecbnolQiY COJ1'OWjon ("Endpte"): "Endgate believes that
the 40.5-42.5 GHz band can be used effectively for wideband
services." Endgate Comments, at 1.

NASA: "The net effect. ..would be to c~te a band at 40.5-42.5 GHz
with virtually ~ same conditions as that propo~ at 27.S-29.5 GHz.
The same 2 GHz of bandwidth would be established,· to be licensed in
the same 1,000 MHZ blocks. The propagation environment at 40 GHz
is similar to that in the nearby 28 GHz band as are the equipment
parameters. Only the name has changed... " NASA Comments, at 4.

YE: "LMDS as a concept is still largely in the development stage.
Accordingly, at this point use of the 40 GHz rather than the 28 GHz
frequency band should require relatively minor design and cost
considerations, in contrast to the major loss of satellite services if
LMDS is permitted to remain at 28 GHz." GE Comments, at 8.

~: "even without considering the obstacles that sharing with
satellite providers present, the prospects for terrestrial fiber-optic
quality/quantity wideband services are superior at 40 GHz to the
prospects at 28 GHz." TRW Comments, at 8.

Stagford Telecom: "The 40.5 to 42.5 GHz band can provide
essentially the same performance characteristics that are currently
proposed for typical LMDS systems in the 28 GHz band." Hughes
Comments, Appendix A, Stanford Telecom, Review of the Prqoaption
Cblracteristics in the 28 and 40 GHz Frequency Bands for LMDS
AWlications, at 1 (1995).

Teledesic: "LMDS operation in the 41 GHz band is technically
comparable to such operation in the Ka band and is readily achievable
from both a propagation standpoint and an equipment standpoint. "
Teledesic Comments, at 13.
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o 41 GHz LMDS will utUize the same ceO size, same power levels and same
.... as 28 GHz LMDS.

Even assuming an analog system architecture as the standard for
comparison, the engineering analyses establish that a technically viable
41 GHz LMDS system requires the same number of cells with
comparable perfonnance and costs as a 28 GHz band system.

NASA: "We have shown that a 40 GHz LMDS system can be
constructed that requires no more hubs than a system at 28 GHz
without increasing transmitter powers. The CellularVision claim
that 7 times more cells are required at 40 GHz is based upon
hardware performance assumptions that are far below what is
actually achievable at 40 GHz and at a cost which is within 20%
of 28 GHz hardware." NASA Reply Comments, at 13.

YE: "CellularVision can transmit acceptable signals to its
subscribers at 40 GHz without decreasing its cells and increasing
their number, which it can do by augmenting its present plant
with only slight modifications and using transmitters no more
powerful than those shown in its links budget '" Alternatively
'" by installing two-foot antennas, CellularVision can continue
present quality signals out of three-mile cells." GE Reply
Comments, at 5.

Hu&hes: "LMDS can be operated at 40 GHz with cell sizes that
are identical to those at 28 GHz and provide essentially the same
grade of service ...The CellularVision 28 GHz point design
(including the 3.0 mile cell radius) can be replicated at 40 GHz
at only a 5 to 10 percent additional cost and with only a minor
tradeoff in system availability near the edge of the cell. This
slight decrease in availability with the same size cell means that
LMDS users, at the edge of a cell, could expect service to be
below the optimal level about 1.5 hours more per year at 40
GHz than they could expect at 28 GHz." Hughes Reply
Comments, at 5.
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Teledesic: "LMDS operation above 40 GHz will require the
same number of cells as 28 GHz LMDS. ff CellularVision uses
in its link budgets for 28 GHz versus 41 GHz LMDS three
obvious differences: the transmit power for 50 channels, the
transmit antenna coverage and the receive antenna diameter.
"Collectively, these diff~rences result in penalizing the 41 GHz
system by 7.5 dB. CellularVision uses these biased results to
claim that LMDS systems can only operate with 1.15 mile
radius cells at 41 GHz as opposed to 3 mile radius cells at 28
GHz. This is the basis of their claim that 7 times as many cells
would be required for 41 GHz operation." Teledesic Reply
Comments, Appendix A, Apples-to-Apples Comparison
Demonstrates the Feasibility of LMDS Above 40 GHz, at 2 and
3-4 ("41 GHz Feasibility Re,porf').

Rain losses are manageable at 41 GHz and link availability at the 41
GHz band can be achieved at any location in the United States that is
comparable to 28 GHz.

Teledesic: "Suite 12 has proposed to provide 99.90% rain
availability in the 28 GHz band ... for identical hub coverage,
for identical transmit power, for identical cell size, and for
identical subscriber antenna diameters, a 41 GHz LMDS System
operating in New York City provides 99.75% rain availability.
This is an inconsequential difference." Teledesic Comments,
Appendix A, LMDS is Feasible in the 40.5 - 42.5 GHz Bapd, at
4 (Jan. 25, 1995). "This is better rain availability then Hughes'
commercially successful DIRECTV service [99.7% - 99.8%
versus 99.7 %] ." 41 GHz Feasibility Rej)Ort, at 4.

StMford Telecom: Alternatively, for identical hub coverage,
for identical transmitter power and for identical cell sites, "A
receiver antenna of only about 15 inches will achieve the 99.9%
level with the 3 mile cell size '" In regard to any concern about
the user acceptability of a larger antenna, it must be pointed out
that antennas which are 18 inches in diameter are currently
being marketed for the new "DSS" system in the United States,
and are selling at an extremely fast rate." Hughes Reply
Comments, Exhibit A, Stanford Telecom, Assessment of
Relative PeJformance and Costs Between LMPS in the 28 GHz
and 40 GHz Bands, at 15 (March 1, 1995).
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Non-line-of-sight operation, foliage attenuation and rain backscatter are
the same at both frequencies and are not a factor.

NASA: Based on laboratory experiments at NASA Lewis
Research Center to assess the behavior of reflected signals in the
28 GHz to 41 GHz frequency range, NASA "concluded that
performance of an LMDS system operating at 40 GHz would be
substantially the same as operation at 28 GHz." NASA
Comments, at 7-9. Hence, it is not a factor in the selection of
an operating frequency.

Lincoln Labs: "Attenuation due to foliage, while high, remains
substantially constant in the frequency range between 20 and 44
GHz." Lincoln Labs Comments, at 3. Therefore, it is not a
factor in the selection of an operating frequency.

HUlbes: Rain backscatter at the 41 GHz band will be lower
than at the 28 GHz band. This will reduce the potential for
backscatter interference into subscriber antennas and provide
better frequency reuse at 41 GHz.

o 41 GHz LMDS equipment is available at costs sJtabtIy JUaber than 28 GHz
LMDS equipment; the initial cost increase will quickly disappear over
time.

The cost of approximately 90% of the elements of an LMDS system
will not change if LMDS is deployed at 41 GHz. Modulators,
encoders, power supplies, equipment racks, site cost and equipment
required to distribute programming to the hub are identical for both 41
GHz and 28 GHz operation.

Only the RF components will change, i.e., RF portion of hub, hub
transmitter (TWTA or SSPA), hub antenna, subscriber antenna and RF
of subscriber receiver unit.

Lincoln Labs: "the RF components comprise a small part of the
system." Lincoln Labs Comments, at 1.

41 GHz equipment components that will change initially will cost 15 %
to 20% more than 28 GHz components.

14
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End,ate: "the 41 GHz equipment initially will cost 15 % to 20%
more than the 28 GHz equipment and the differential will

. become insignificant over time in much the same way as the
price differential between C-band and Ka-band systems has
declined." Endgate Comments, at 2.

Lincoln I aw: "the technology exists to support component
production in [the 40 GHz band] and suppliers could readily
supply components at reasonable cost." Lincoln.Labs
Comments, at 2. "These costs~ notbeprobibiti~ely higher

..., ~.;.:.a reasonabJYJDI~~~~~~~ ,fUpport
; }lr6chittion of 41 Gllzco~isItteaay in place. ~I Lihcoln

Labs Comments, at 1. "RF equiplllellt cost will be higher but
we bdttve the higher eosts will be-iii&ementaL"''1d. at 4.

HUlhq, Electron Dyrwpig DivUion: "41 GHz amplifiers
would be....priced approximately 20 percent higher than the
equivalent 28 GHz TWTA." Hughes, Electron Dynamics
Division Comments, at 1.

TRW: "[TRW] can state with conviction that the technology
that would drive LMDS at 28 GHz is not only available for 40
GHz, there is no appreciable cost difference." TRW
Comments, at 7-8.

Cost of millimeter components that are different in a 28 GHz and a 41
GHz system account only for 10% of the total LMDS system cost.

NASA: "Only the TWT used as the hub transmitter and the RF
section of the subscriber receiver will initially cost more at 40
GHz, on the order of 20% for these specific components which
will have little influence on the overall costs to install an LMDS
network." NASA Comments, at 14.

HuJhes: "LMDS at 40 GHz would cost about 1.05 to 1.1 times
as much as it would at 28 GHz." Hughes Reply Comments, at
5.

The 20% cost differential between the RF components at 28 GHz and
41 GHz translates into a total LMDS system cost differential of only
2%, decreasing to 0% over time.

15
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VII. THE EUROPEAN EXPERIENCE DEMONSTRATES THAT 41 GHz
LMDS IS TECHNICALLY AND ECONOMICALLY ACHIEVABLE

o In 1_, tile United Kiqdom RMio A,ency selected the 41 GHz band for
an LMDS-type service called muldpoint video distribution system
("MVDS"). Tedmical and IicensiDI rules for analog MVDS already have
been adopted in the United Kingdom.

o In 1998, tile European Conference 011 Posts and TeIeCoImDunications
r~ that the 41 GHz b8d be allocated to MVDS. II European
countries have allocated the 41 GHz band for MVDS and 8 more plan to
do so.

TIlese countries include:

Austria
Croatia
Czech Republic
Denmark
Finland
Germany
Greece
Hungary

.. Ireland

Italy
Liechtenstein
Netherlands
Norway
Poland
Sweden
Switzerland
Turkey
United Kingdom

o EurobeII bas been awarded a license to provide MVDS in a portion of
England.

TIle Eurobell system is divided into approximately 35 cells, with each
cell serving approximately 1,500 homes.

Eurobell plans to use Philips Microwave equipment to deploy MVDS
beginning in early 1996.

Analog 41 GHz MVDS equipment will become available in production
quantities from Philips Microwave and GEe Marconi by August 1995.

Philips Microwave has made a significant investment in 40 GHz
equipment. It has spent approximately lOman years in
developing the complete MVDS system.

Equipment is based on achieving as much commonality as
possible with existing direct-to-home broadcast satellite front
end receivers and indoor IF demodulator units.

16
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VIII.

41 GHz analog MVDS demonstration equipment is now available from
Philips Microwave.

GEe Marconi expects to have analog 41 GHz MVDS demonstration
equipment available by June 1995.

41 GHz components are available from a number of suppliers including
Farran TechnolOgy, Thompson CSF and RACAL'" ..;.

A number of other bids for MVDSfranchises were submitted in the
United Kingdom at the end oLMarch 1995.

o The COlt of 41 GHz MVDS equipment is comparable to the cost of 28 GHz'. ,LMDS equipment.

The estimated cost for a 41 GHz MVDS analog receiver (excluding
indoor set-top box) is $40.00 to $80.00.

The estimated cost for a 41 GHz MVDS analog transmitter station is
$20,000 to $35,000.

U.K. Radio Communications Aaency: "The whole concept of 40 GHz
has been to keep the cost down by utilising existing standard low cost
indoor satellite receiver decoders." U.K. Radiocommunications
Agency Comments, at 4.

o 41 GHz cUattaI MVDS with voice and data return Unks will be a reality in
the near future.

Digital MVDS is expected to provide 300 channels in 1 GHz.

Philips Microwave expects to have 41 GHz digital equipment available
in production quantities by the end of 1996.

THE 28 GHz PROCEEDING MUST BE CONCLUDED PRIOR
TOWRC·95

o At tile nee.tty co.cluded 1995 CODfereDce Preparatory Meetiq, foreign
deleptions were critical of the UDited States for eveD cOD.iderml a
domestic terrestrial aliocatioD iD a baDd KIobally allocated to satellite
services.

17
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o Ally lack of U.S. co.moent to preserve esistiaillobal satellite
...........y ultimately hamper United States efforts to obtain much
D••ded ...-. alloeatioas for aoD-pestatioDary satellite systems and MSS
feeder btu at the 1995 World Radiocommunication Conference ("WRC
95").

o Therefore, it is imperative that tile United States conclude the 28 GHz
proeee'" prier to WRC-95. Faihlre to do so will jeopardize the United
States efforts at WRC-95 to seeure an adequate aUocation of spectrum for
nOD-geostationary sateUite systems.

18



~II' AT'T'ACHMENT A

New low earth orbit satellites mark as decisive a break in the history of
space-based communications as the PC represented in the history of com

puting. Pay attention to much-maligned Teledesic. Backed by Craig McCaw

and Bill Gates, it is the only LEO fully focused on serving computers.

"They'll be crowding the skies. "

....HUS STEVEN DoRFMAN, president of telecommuni
cations and space operations for GM Hughes-the
colossus of the satellite industry-warned the
world of a new peril in the skies. Planning to
launch 840 satellites in low earth orbits, at an
altitude of some 435 miles, were a gang of cellu

lar phone locks and computer hackers from Seattle going
under the name of Teledesic. Led by CraIg McCaw and
Bill Gates, they were barging onto his turf and threatemng
to ruin the neighborhood.

You get the trnage of the heavens darkening and a new
Ice Age looming as more and more of this low-orbit iunk
including a total of some 1,200 satellites from Motorola's
Iridium, Loral-Qualcomm's Globalstar and Teledeslc,
among other LEO projects-accumulates m the skies. Ulti
mately, from this point of view, you might imagine the
clutter of LEOs eclipsing the geostationary orbit itself. the

Forbes ASAP

so-called Clarke belt, some 21,000 miles farther out
Named after science-fiction guru Arthur C. Clarke. the
geostatIOnary orbit is the girdle and firmament of the
Hughes empire.

In an article m Wireless magazine in 1945. Clarke fust
predicted that satellites in orbit 22.282 miles 135.860 kilo
metersl above the equator, where the period at revo]utlon IS
2.+ hours, could mamtam a constant elevation and angle
from anv pomt on Earth. In such a fixed orbit. a Jevlce
could remain for decades, receiving signals trom a transmIt
ter on the earth and radiating them back across contments.

The Clarke orbit also posed a problem, however-the
lnverse sljuare law for signal power. Signals m space atten
uate m proportion to the square of the distance they travel.
ThiS means that communications with satelhtes 22.000
mdes away typically reqUlfe large antenna dishes las much
as 10 meters wlde\ or megawatts of focused beam power

\low, however, a new satellite industry is emerging.
hased on gams In computer and mIcrochip techn%)0'

In
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market value of General Motors, Hughes's owner.

,1l1110Ul1cmg the expanSlOn ot ItS Spacewav "a tcl 1!tl: s\·stem.

then planned tor :'\Jorth Amenca ,done, to C( )\'er the l'ntne

d()he Then, Invokll1g the ,Ibsolute pnontv currcntlv

c:r,mted geostatIOnary svstems, Hughes asked the Federal

C I[nmUI1tCatlons Cummission to block Tdcdeslc erltlrcl v

hv .lssli-:nmg Spaceway the full five gigahertz of specrnlm

iI1tematlonallv avaIlable in the Ka band.

l)n .'vlay 27 , Dorfman summoned the upstarts, CTJlg

"tCC'IW and Teledesic PreSident Russell Daggatt, to

Hu.~hes head"-!uarters to Los Angeles for a talk. Busy with

"llcrosott-the Redmond, Wash., company that in 1993

temporanly surpassed -the market value of General

:'vlotors-Te!edesic partner Bill Gates did not make the

tnp. But as the epitome of the personal computer indus·

try, hIS presence haunted the scene.

Together w1th Spaceway chid Kevin !\1cGrath, Dorf·

Ill,m set out to convince the Seattle vt:nturers 1O~I\'e up

thelT foolhardy scheme and ll1stead Jom with HUl:hcs In

the mne satellites ot Spaceway Not onlv could Space\\.lv's

nme satellites covt:r the entire globe WIth the SJme slT\

ICc'S thJt T elcdt:slc's k~O satdlttt:s would proVide, "P,ICl'

WJV could be expanded mcremt:ntally as demand L'l11erc:ed

lust I()tt another Hughes satdhte. Indeed, SpJct:w,\\'s ultl·

flUte svstt:m t:nvisaged 17 satellites. With "evef\ U '1111")'

nent propnetary to Hughes," as Dortman sard the

s,lIdlltt:s (mly cost some S l.'iO mIllion aplect:. Bv contr,lst.

111( 1st of the S9 billion T dedeslc svstem would have w he

1.1unched betorc glohal services could hegln.

", lnetheless, the new LEOs marked as dt:ClSlve .1 hrcak

ill the hlStoTV (It srace·hJsed commUI11Catlilns ,IS the 1\

represented In tht: history Ilt computln~ . .\1'lrC\l\ C'r

Tclcdeslc W( 1ldd he the only LEO tully tncused \In sef\ Ill';

C\ll11pllters-tht: tirst truly "glohal [ntemet," .IS .\kl~.I\\ "

\ ICC presrdent Tom Alberg depIcted it [t hrrngs "f',ICC

CllllllllunlcatlonS at IJst lI1to the age (It UhILjLllt\IUS

I11lcroChlP mtelligence, and It hnngs the law ot the l11iLt\l·

U lSIll 11110 spact: commUl1lcatlons.

it \'()U enJoyed the New World ot Wireless "n the

..;wund-wlth ItS tierce battles hetween comm un 'Lit" 'ns

sunJards, techl1lcal geruuses, giant COlTIpal1lt:s, lInpetu( IUS

entrepreneurs Jnd industnal polt tlClanS ,In t h rc'e

C( lntments---vou wtll reilsh the reprise hundreds .1I1d e\l'n

thousands ot mtles up. Launchll1g TelcdeslC, .\tcCI\\ ,llld

May 27, Dorfman summoned the upstarts,

McCaw and Daggett, to Hughes headquarters in Los

Angeles for a talk. Missing was Bill Gates of Microsoft,

a company that in 1993 temporarily surpassed the

GILDER'S TELECOSM

These ,1,h.l11ces .ill,,\,. the ll'L' pt C(lmract handscrs with

small smart ,l!1tcnnas that c.m track I(lW earth "rhlt ",nel

lItes sweepll1g across the sktes at a speed, 1t 2; (Jon kil,)

meters an hour at a vanet\' elt altitudes hetween ;00 ,1l1d

t ,'+00 ktlometers ahove the earth. R(lu.l.;hlv n() tImes nl'.lrer

than ,~e()stattonary satdlnes, LEOs fInd the iI1VeTSe sL/lUTe

law workmg in theIr favor. allowmg them to (ltter tar nwre

capac ltV, cheaper and srnalkr antennas, m some comhma

tlon ()t hoth. Breakmg out (1t the CLtrke orh It , these svs

terns LiSt/V cxp,llld the touI avadahle room tor space-hased

communIcations gear.

[t IS mdeed posslhle to "crowd" the Clarke helt-a rela-

tively narrow swath at a

single altitude directly

above the eLjuator But

even this swath docs

not hecomt: I'hnlltll1\'
cungestt:d; culltsluns .Ire

no prohkm. The Clarke

helt hecolTIt:s uuwJed

hecause the Jhtllt\' ()t ,lntennas on the gTuund to dlscnrnJ'

natt: Jrnon,~ sJtcllltes IS 11I11ltt:d hv the size ot the Jntenn,1

Sracew'lv ~md Telcdeslc hoth plan to usc the Ka hand \It

tTel[Llt:rlLles. het\\een I ~ gIgahertz and ,')0 gigahertz, or hil

lions ot n'e1es per sL'cond. [n thiS hand, reasonablv sl:ed

,mtenn,IS (,(, celltll11L'ters Wide can dlstmgUlsh hetween

,c:eostatlonaf\' s,nellitcs twu dt:grees apart. That's some suo
l11des 111 the C[,lrke helt Thus no physical crowdll1g But It

means th,1t there' ,Ire unJv ,I total ut 1110 Cldrke slots tor K.l

hand dc'\ ICl'S, I11cludl11,~ undL'slT;lhle space uwr uce;lI1s

Lh)s 11llwever, CJn he bunched In\>vhere hetween thl'

e,mh'" ,ltl11! l.,phert: and a LI\er \It Intense radlatlon cJlIed

the V,m :\lIcn Bdt. The \ef\' C\lncept ot crowdmg hecul11es

,Ihsurd Ifl thIS 00()·kl]ometer span ot c'!evawlI1s tur m()\rn~

()rhlts th.lt un he ;(JU meters ,lpart ur less. Thus the 21

proposed \lrhl ul I'bnes ot TcIcdesLc uccupv J totJI \It III

kIloml'ttTs \It .tltltllde .-\l thIS rate, "'0 l1T more TeledL'slc

svstems, COl11pnsll1g "ll11e (,-).000 satellites, could CUl11turt·

.Ihlv tit 111 1m\' c'.lTth (lrhlts.

:\()nethdess. It W,IS cleJr thJt the LEOs, une wav "r

,mother, were crowdm,~ Hughes Hughes commJnds satel
lite ,,-stel11S ur pn lJeus thJt cumpete with eVef\, (lne ()t the

LEOs. Hughes resp"nded to the threJt ot TelcJl'slc hv
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GIL-DER'S TEL-ECOS,,",

Gatt.:s \\we extendIng banJwidth abundance from earth
into space. Ohservers, however. often llid not like what
they he;lrd.

II8d Press for 1\vo Billionaires
\ERY ~() om:", the media IS taken by the notilln ot
technology as ,I moralitv talt:. In place ot ,I ~np

ping saga of uniustly obscure geniuses ennchlng .
the world hv their henllc creativIty In the teeth ot
uncomprehendmg hureaucrats Jnd po!JtiClans, the

• __ media tre;lt technology ventures as a school tor
scandal. We have mock exposes ot computer hype, monop
oly, vaporware, viruses, mfoscams, netporn, secuntles
"fraud" and deviously undocumented software calls. Pun
dits gabble endlessly about the gap yawnmg between the
information rich and the information poor, thus conslgrung
themselves undeniably, amid many yawns, to the tatter
category. WhJle American market share climbs near 70 n!"
in computers, networks, software and leading-edge semi
conductors, analysts furrow the brows of the Atlantlc
Monthly with tales of farseemg foreign teams, spearheaded
by viSIOnary government officials, caprunng the markets, 11

American cowboy capitalists. They SPiel ImplaUSible vams
of tough-minded trade warnors prying open the laws, It
Japan for Tovs "R" Us, closing down Vicious KoreJn ven
dors of low-priced dynamic RAMs, or blasting through bar
ners to U.S. telecom gear In the Tokyo-Osaka corndor,
savmg the day for Motorola's soon-to-be cobwt:bbed tacto
nes tor analog cellular phones.

One of these sagas began early thIS year WIth two Seat·
tIe billionaIres, McCaw ,md Gates, allegedly boaH.hng
McCaw's sleek yacht and gOing on an ego trip. With
McCaw pltChmg in an earlv nickel, and the boat, and
Gates hOistIng hiS name as a sail, the two tycoons seemed
to sweep ;lway from the shores of rationalJtv, as the media
told It, 1Oto a sea ot microwaves and arseruc. Spinrung IJUt
TekdeslC to buIld an Lnformation superhighway m the sky,
they proposed to strew the heavens With 15.+0 satellttes,
plus K.+ spares. All would whirl ;lround the world at a
height of 700 kdl lmeters I-l-.~.; mIles I, using what they tolJ
the FCC wIlldd be some'iOO mdlion gallium arsenide
mlCrochlps to Issue freljuenCles hetween 20 and r;o glga
hert:: from 'orne ISO,000 phased-array antcnnas. The ~'ntlTt:

prolect "eemed suffused WIth glgahert:: dnd glgabucks
'We're handwldth bulls," savs Teledeslc PreSident D;lggatt.

In case the hype of the sponsors failed to keep the s\'s
tern rJdlJnt and Jloft, tuelmg It also would he a total ill
12,000 battenes fed by thm ttlm solar collectors stretchmg
out heh10d the satellite . hlrds" 10 some UO sljuare kilo
meters of gossamer w1Ogs. Working at .+0'0 ctf!clency, these
cdls would colleetlvdy generate 10 megawatts of power,
enough to light a small city, but, so the wtics said, 1Osuf
fICient to reach Se;lttle ;It microwave IrcljuenCles 10 the
ram. \The Te1edeslc treljUenCles are readtly ahsorhed hv
water In the ,m.1 To manage the elahorate mesh of Ust-

pack~·t ClJmmUnICJtl!lTIS among the ',ltL]iJtL~ ,mcl <t!luncl
tL'rmln,Ils. the constelbtlon \\oulcl he,1t ,,'11lL' 2'-.2illll)

111IpS, 'lr ITIllhons of 1Ostructlons per 'econJ. Ilt r,ldldtl( In·
h,nJ I11lcropwcessors and a tnllion bnes Ilt Sl I Ilt racl·hJrd
R-\.\l In dket, Tekdestc would he IJunchmg mto 'raCL'
"ne III the world's largest Jnd most expensive ITIJS'lvch
rarallel computer svstems.

.-\t a mere 59 bIllion, to be put up bv Interested
lflVeStllrS, Teledeslc's IJwyers told the FCC, the ptlce
would be ;l bargam for the U.S. and the world. iBv contrast,
currem plans call tor SI:; billion iust to lay Ilber tor mter
active T\i In Cahfomla. 1 But former Motorola, now Kodak,
ChIef George Fisher-fresh from pondenng numbers tor the
Jpparemly simIlar Iridium proJects-suggested that S-l-O bll
hun for Teledeslc would be more hke it. iTeledeslc had the
Improbable result of making Iridium's M-satelhte plan
greeted In (990 with much of the scorn now laVIshed 'lf1

Teledesic, seem modest. I [ust rocketmg the K-+O satelbtes
lOto orbit was said to entaIl a successful launl.:h evCTV
week for a year and a half at a time when hOistIng satel
tltes IS still a precarious and sometime thIng.

Even u TdeJesic succeeded m gettIng the things up, ,,)
"ther SCIentists 'iuggested, the satellItes would then he
lmp;lled on some 7,000 pieces of "pace debns In the chll.
~en orhlts. In anv case, so It was wldelv repllrted. [LJ""

wiluld tall every year, some tumblmg out ilt orhlt. "thLT'
JOInIng the whirl of lItter, where they would tl\' read\' t\ 1

Jmp;l!c the remainder of the satellites dnd the rel11n,mt~ \'I

the tW() btlhonaues' reputations.
Surely these sages know that by the yedr 2()() I \\ hen

the ,,\'stems would he up and running, the world \\dl he
,wlmmmg 10 the bandWIdth ot "miorm;ltlOl1 'llperl1ll;h·
wavs" Why support thIS laVIsh launch of technol"",\ t,'r .\
CIll11lTIunIcations svstem that would he JWdlil'd In' cdr,lhl·
ltles alre;ldy demonstrated on the ground:

Summmg up ;l near-consensus ot CtltlC". '"hn I'IKl',
dnector of the FederawJn of AmenC;ln SCIentists "1',lee
Policy Prolect, declared to the VI/all Street JOllm,d, Cilcl
,ave us. It's the stupidest thmg I've ever heard ot' . I'r' ,.
\'()kmg PIke mav have been the ongms (If the 111111tl',ltLI
hte JrchItecture In the Star Wars "halh,lnr rLhhle,
rmgrJm, Teledeslc's most ama::mg Jchlevel1lent r" ,/.1[,
h.iS hL'l'n to displace the Str;lteglc Delcn'l: [nltl,ltI\l: .1'

PikeS peak example oi stupidity
vVhtle .\tcCaw ;lnd Gates could be dIS1l11,,,ecl ,h l\lI" 111

the ~atdltte tldel, Hughes IS wmlJ Cha1l11'1(ln -;111(e I'if, ,

[he L(lmpany has put 107 commumcatlO[1S ~,ltl:lllte~ Int"

\lrha. With \9 10 199'+. thiS year should be It" hll!,~e~t l:\ lr
In [l)L.n, well beiore the Teledeslc announce1l1cnt. [1< \11111.111

announced the first versIOn of Spacewav-,l 'SMO 111 tliJ, '11

two-,atel!lte system otlering VOlce, tLta .md \ IdL'(l 'L'[\ILL',
.is a cllntnhut!on to "Information supcrhlghw.i\'s·

In the midst 01 all the terrestTl;l1 U[HOJr 'UrrtlllllciJih':
superhlghwaYmen AI Gore, fohn :\1alone (It TeL R,I\ III I '11,!

SmIth 01 Bel! AtlantIC and scores I,t 'lther tl·!ctl .mel L.lhlc
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magnates, however. no one paId much
attention to Hughes.

Then came Gates and McCaw with
Teledesic and claims of 20 milllOn
potential subscribers, two million
simultaneous connections, billion-bit
per-second "gigalinks," bandwidth on
demand and an array of other features,
all advertised at a cost for Spaceway
type services nearly three times lower
per bit per second. Everyone noticed
Teledesic.

At the end of July, though,
Hughes raised the stakes. With sue
cessiullaunches under way in China,
Brazil and French Guiana to provide.
exclamation points, Hughes made a
new submission to the FCC, extend
ing Spaceway into a nine-satellite
global system costing $3,2 billion.
McGrath plausibly claimed it could
be in place long before Teledesic and
offer nearly all its functionality at a
third of the price.

Already planned to be in place by
1998, however, were several other LEO

projects, led by Motorola's Iridium and
Loral-Qualcomm's Globalstar. As
mobile phone projects, these systems
could not readily offer service at T·I

data rates. But their sponsors prol1llsed
availability for simple E-mail, faxes
and paging.

By mid-1994, Motorola seemed to
command the financial momentum .
The company succeeded in raising
some $800 million in equity invest
ments from companies around the
globe, including Lockheed and
Raytheon (which would build the
satellites), Great Wall of China and
Khrunichev Enterprises of RUSSia
Iwhich together would launch a third
of them), the Mawarid Group of
Saudi Arabia (which pitched m $120
million) and Kyocera, Mitsui and
DOl, which together put up another
$120 million. (Kyocera will build the
dual mode handsets for Japan and
DOl will sell and servIce them. 1 On
August 10, an Indian consortium pur
chased a 5% stake and a seat on the
board for $38 million. Motorola
claimed its share of the equIty was
dropping to 28.5%, well on the way
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